detector assembly is shown in Figure 1 .
Introduction
A phoswich detector is basically a type of scintillation detector in which two different scintillation materials are viewed by a common photomultiplier tube1.
They have been applied as large surface area detectors for low-background measurement of beta radiation and low energy photons23. Pulses arising in the two scintillators can be distinguished provided that the inherent decay constants of the scintillators are significantly different, and pulse shape analyTis circuitry is commercially available to do this4
This approach works well for measuring beta radiation in the presence of a gamma ray background by use of a thin europium-activated CaF2 crystal (decay constant 0.9 psec) coupled to a much thicker thallium activated NaI crystal (decay constant 0.23 psec).
However, with this type of detector it is not possible to do beta-gated gamma coincidence counting. This is because the amplitudes of pulses from the CaF2(Eu) scintillator due to beta events are much smaller than those from the NaI(Tl) scintillator due to gamma events. Two factors are responsible for this. First, the intrinsic light output of CaF2(Eu) is only half that of NaI(Tl)5, and second the CaF2(Eu) detector is too thin to absorb all of the energy from the beta radiation in most cases. Consequently, if a beta and gamma event occur simultaneously, the shape of the output pulse from the photomultiplier tube will be about the same whether or not the beta event is detected. Therefore conventional rise time discrimination circuitry cannot distinguish a beta-gamma coincidence event from a gamma event alone.
A special type of phoswich detector has been fabricated which does permit distinguishing beta-gamma events from gamma only events. Such a detector has not been commercially available for this purpose to date, and its evaluation will be discussed in this paper.
The Detector
The gamma detector figure 5 . In figure 6 , gated and ungated background spectra are shown for the case of anthracene, with the discriminator at -250 mV.
Discussion
As can be seen from figures 4 and 7, a large reduction in background counting rate is obtainable by use of this gating method in the energy region below 1000 keV. From figure 5 it is also apparent that the amount of background reduction achieved is very dependent upon the setting of the discriminator. Optimum discriminator values correspond to signals from the detector anode of -200 to -250 mV. Discriminator values corresponding to larger (more negative) signals lead to a reduced counting efficiency for betagamma events, and the benefits of a further reduced background are more than offset by the greater loss in efficiency. For the case of anthracene, with a point source Of 134cs and a discriminator value corresponding to -250 mV, the background in the region from 500 to 950 keV is reduced from 61.3 ± 0.2 cpm in the ungated mode to 0.54 ± 0.02 cpm in the gated mode, a factor of 114. The counting efficiency for 134Cs is reduced from 23 percent to 5.9 percent, a factor of 3.9. If we assume that a "fiFure of merit" for this detector can be related to E/Bi where E is the counting efficiency and B the background counting rate, then a factor of 2.7 improvement is obtainable by gating. For the case of the plastic scintillator NE 102, and for a discriminator value corresponding to -200 mV, the background is reduced from 61.3 ± 0.2 cpm to 0.105 ± 0.010 cpm and the efficiency from 23 percent to 3.1 percent. The benefit obtained from a gating in this case is a factor of 3.3.
At the low energy end of the gated spectrum on the other hand the counting rate increases as the diameter of the second scintillator is increased. 
